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[Claim(s)] 

[Claim 1] It is loudspeaker design exchange equipment which supports the design of the loudspeaker equipped with the 
voice coil, the magnetic circuit, and the diaphragm at least. An input means by which a user inputs the need matter for 
designing the need matter for designing the need matter for designing a voice coil, and a magnetic circuit, and a 
diaphragm, Loudspeaker design exchange equipment characterized by having an operation means to acquire the 
property of a loudspeaker by the operation based on the data inputted into the input means, and a display means to 
display the result obtained by the operation means. 

[Claim 2] Said operation means is loudspeaker design exchange equipment according to claim 1 which has a coil 
operation means acquire the gestalt of a voice coil by the operation based on the need matter for designing said voice 
coil, a magnetic-circuit operation means acquire the gestalt of a magnetic circuit by the operation based on the need 
matter for designing said magnetic circuit, and a diaphragm operation means acquire the gestalt of a diaphragm by the 
operation based on the need matter for designing said diaphragm. 

[Claim 3] When the need matter for designing the need matter for designing the need matter for designing said voice 
coil and said magnetic circuit and said diaphragm is given It has a formula storage means by which the formula for 
acquiring the property of a loudspeaker by the operation based on the given data was memorized. Said operation means 
Loudspeaker design exchange equipment according to claim 1 or 2 which applies the data inputted into said input 
means to said formula memorized by said formula storage means, and acquires the property of a loudspeaker based on 
said inputted data by the operation. 

[Claim 4] It is loudspeaker design exchange equipment according to claim 1 or 2 which is equipped with an example 
storage means by which two or more examples of each of said need matter are memorized, and has a selection means 
by which a user chooses either of the examples said input means are remembered to be by said example storage means. 
[Claim 5] Said operation means is loudspeaker design exchange equipment according to claim 3 which acquires the 
maximum amplitude of the diaphragm which applies the need matter for designing said diaphragm to the amplitude 
formula as said formula, and constitutes a loudspeaker, and the rough value of amplitude allowances by the operation. 
[Claim 6] Said amplitude formula is loudspeaker design exchange equipment according to claim 5 which is the formula 
which can acquire the maximum amplitude and amplitude allowances of said diaphragm [ more than one exist and / 
one / of them ] at the time of [ in predetermined condition within the limits / worst ] being decided beforehand by the 
operation. 
[Claim 7] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to loudspeaker design exchange equipment, the loudspeaker design 
exchange approach, etc. of supporting the design of the loudspeaker which consists of a voice coil, a magnetic circuit, 
etc. 
[0002] 

[Description of the Prior Art] Although the loudspeaker has been used for an audio equipment set etc. from the former, 
recently, it has come to be used also for various devices, such as a cellular phone. In the place, having things and high 
performance with the small cellular phone etc. is called for, and a cellular-phone manufacturer presents various 
conditions (target specification) about magnitude, sound pressure, a mode pattern, etc. to the manufacturer who 
manufactures the loudspeaker used for a cellular phone, in order to manufacture the cellular phone equipped with 
properties, such as the above-mentioned small one and high performance. According to it, a loudspeaker manufacturer 
manufactures the loudspeaker which fulfilled the condition (target specification). 

[0003] Here, the configuration of a loudspeaker is explained using drawing 7 . As shown in the drawingj , it is dished, 
and the cylinder-like magnet 73 maintains the side attachment wall of above-mentioned York 74, and predetermined 
spacing, and is arranged in the center section of cross-section KO character-like York 74, and the magnetic plate 72 is 
arranged on the above-mentioned magnet 73. And the bobbin 76 perpendicularly attached to the diaphragm 75 of a 
loudspeaker is inserted in the gap between the plate 72 and York 74, and the coil 71 is wound to the bobbin 76. The 
above-mentioned diaphragm 75 consists of the bodies 751 of a diaphragm and the edges 752 of the periphery section of 
a center section, and has the composition that the edge 752 is fixed to a case 77. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to loudspeaker design exchange equipment, the loudspeaker design 
exchange approach, etc. of supporting the design of the loudspeaker which consists of a voice coil, a magnetic circuit, 
etc. 
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PRIOR ART 



[Description of the Prior Art] Although the loudspeaker has been used for an audio equipment set etc. from the former, 
recently, it has come to be used also for various devices, such as a cellular phone. In the place, having things and high 
performance with the small cellular phone etc. is called for, and a cellular-phone manufacturer presents various 
conditions (target specification) about magnitude, sound pressure, a mode pattern, etc. to the manufacturer who 
manufactures the loudspeaker used for a cellular phone, in order to manufacture the cellular phone equipped with 
properties, such as the above-mentioned small one and high performance. According to it, a loudspeaker manufacturer 
manufactures the loudspeaker which fulfilled the condition (target specification). 

[0003] Here, the configuration of a loudspeaker is explained using drawing 7 . As shown in the drawin g 7 , it is dished, 
and the cylinder-like magnet 73 maintains the side attachment wall of above-mentioned York 74, and predetermined 
spacing, and is arranged in the center section of cross-section KO character-like York 74, and the magnetic plate 72 is 
arranged on the above-mentioned magnet 73. And the bobbin 76 perpendicularly attached to the diaphragm 75 of a 
loudspeaker is inserted in the gap between the plate 72 and York 74, and the coil 71 is wound to the bobbin 76. The 
above-mentioned diaphragm 75 consists of the bodies 751 of a diaphragm and the edges 752 of the periphery section of 
a center section, and has the composition that the edge 752 is fixed to a case 77. Of this configuration, the above- 
mentioned magnet 73, a plate 72, and the magnetic circuit closed in York 74 are formed, and if speech current is passed 
by the coil 71 wound around the bobbin 76 arranged in the above-mentioned gap, a diaphragm 75 will vibrate 
according to electromagnetic force. 

[0004] Moreover, as shown in drawing 7 , window hole 77a is prepared in the above-mentioned case 77 in order to stop 
the amplitude of the diaphragm 75 in a low frequency band, and the window hole 77a is attached in wrap acoustic 
resistance material 77b to the tooth-back side exterior of a case 77. Furthermore, the protector 78 for protecting 
diaphragm 75 grade is arranged at the front-face side of a loudspeaker. In addition, many through tubes are prepared in 
the protector 78. 

[0005] Thus, the loudspeaker is equipped with the voice coil 71, the magnetic circuit which consists of a plate 72, a 
magnet 73, and York 74, and the diaphragm 75, and becomes important, when designing these voice coils 71, a 
magnetic circuit, and a diaphragm 75 designs a loudspeaker. 

[0006] And a designer makes a loudspeaker as an experiment, after performing each design of a voice coil 71, a 
magnetic circuit, and a diaphragm 75, and he evaluates whether sound pressure, a mode pattern, etc. of the loudspeaker 
made as an experiment fulfill the above-mentioned conditions (target specification). 

[0007] Here, if the above-mentioned conditions (target specification) are fulfilled, it ships to the above-mentioned 
cellular-phone manufacturer by making into a sample the loudspeaker made as an experiment and another side and the 
above-mentioned conditions (target specification) are not fulfilled, it returns to a voice coil, a magnetic circuit, and the 
procedure of performing each design of a diaphragm, again. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/16/2004 



THIS PAGE BLANK (uspto) 



Page 1 of 1 



* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] This invention can offer the loudspeaker design exchange equipment which can design a 
loudspeaker in a short time so that clearly from the place explained above. 

[0223] Moreover, if the loudspeaker design exchange equipment of this invention is used, while the count of a 
prototype of a loudspeaker is reducible conventionally, even if it is an unskilled man, it becomes possible to design a 
loudspeaker like an expert. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, a voice coil 71 changes in a property with the path of a coil, the 
quality of the material of a coil wire rod and a path, ways, numbers of turns to roll, etc. Therefore, a designer needs to 
determine appropriately how to roll the path of a coil, the quality of the material of a coil wire rod and a path, or a coil 
wire rod, a number of turns, etc., when designing the voice coil 71 which has a predetermined property. However, since 
two or more examples of each need matter for designing the voice coils 71, such as a path of the above-mentioned coil, 
the quality of the material of a coil wire rod, and a path, are considered, a concrete combination of each above- 
mentioned need matter will be considered as a large number. Therefore, it is not easy to design the voice coil 71 which 
has the above-mentioned predetermined property, and it is difficult to design a voice coil 71 for a short time. 
[0009] the plate 72 which similarly constitutes it also about a magnetic circuit, a magnet 73, and York 74 - with each 
quality of the material and magnitude, since properties, such as flux density, differ, a designer has to determine 
appropriately the quality of the material, magnitude, etc. of each configuration member of the above-mentioned 
magnetic circuit. Therefore, it is difficult to design also about a magnetic circuit for a short time. The same is said of 
the design of a diaphragm. 

[0010] Furthermore, since the gestalt of a voice coil, the gestalt of a magnetic circuit, and the gestalt of a diaphragm are 
[ each other ] organically related and are decided, even if the design of a voice coil, a magnetic circuit, and each 
diaphragm ends the property of a loudspeaker, properties, such as sound pressure of a loudspeaker, are not known 
unless it examines the interrelation of a voice coil, a magnetic circuit, a diaphragm, etc. Therefore, even if it makes a 
loudspeaker as an experiment combining the voice coil made as an experiment based on the design, a magnetic circuit, 
and a diaphragm, the loudspeaker made as an experiment may not have satisfied the conditions (target specification) 
presented by the cellular-phone manufacturer, and there is much direction in that case rather. If it does so, each design 
of a voice coil, a magnetic circuit, and a diaphragm is done again anew, and a loudspeaker must be remade as an 
experiment. Thus, in order to usually make a loudspeaker as an experiment two or more times, the long period of time 
fairly time amount of several weeks was required to design a loudspeaker conventionally. 

[0011] Moreover, since the designer is performing each design of a voice coil, a magnetic circuit, and a diaphragm 
based on an own experience, if an unskilled man designs a loudspeaker, he will require a still longer design time 
compared with the case where an expert designs, or cannot do the design itself depending on the case. 
[0012] Then, thisinvention aims at offering the loudspeaker design exchange equipment and the loudspeaker design 
exchange approach of designing a loudspeaker in a short time in the former in consideration of the technical problem 
that a loudspeaker was not able to be designed in a short time, as mentioned above. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem and to attain the above- 
mentioned purpose, the loudspeaker design exchange equipment of this invention An input means by which a user 
inputs the need matter for designing the need matter for designing the need matter for designing a voice coil, and a 
magnetic circuit, and a diaphragm, It is characterized by having an operation means to acquire the property of a 
loudspeaker by the operation based on the data inputted into the input means, and a display means to display the result 
obtained by the operation means. 

[0014] Moreover, a pretreatment means by which the loudspeaker design exchange equipment of this invention 
calculates the gestalt of a voice coil, and the gestalt of a magnetic circuit, A magnetic-circuit design means to acquire 
flux density distribution of a magnetic circuit based on the gestalt of a voice coil, and the gestalt of a magnetic circuit, 
An intermediate-processing-intermediate-treatment means to obtain the multiplier and effective vibration system mass 
of the force committed to a voice coil based on the gestalt of a voice coil, the gestalt of a magnetic circuit, and flux 
density distribution of a magnetic circuit, It is characterized by having an equal circuit design means to obtain the equal 
circuit of a loudspeaker, based on the multiplier and effective vibration system mass of the force committed to the 
gestalt of a voice coil, the gestalt of a magnetic circuit, and a voice coil. 

[0015] By using the loudspeaker design exchange equipment of this invention mentioned above, the count of a 
prototype of a loudspeaker can be reduced conventionally and a loudspeaker can be designed now in a short time. If it 
furthermore says, even if it is an unskilled man, it will become possible like an expert to design a loudspeaker for a 
short time. Moreover, the loudspeaker design exchange equipment of the above-mentioned configuration is realizable 
with a flexible personal computer. 
[0016] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to a drawing 
below. 

[0017] (Gestalt 1 of operation) Below, the configuration of the loudspeaker design exchange equipment in the gestalt 1 
of operation of this invention is explained with reference to a drawing with the actuation. 

[0018] The outline configuration of the loudspeaker design exchange equipment in the gestalt 1 of this operation is 
shown in drawing 1 . As shown in the drawing 1 , the loudspeaker design exchange equipment of the gestalt 1 of this 
operation consists of the input means 1, the operation means 2, the display 3, a storage means 4, a judgment means 5, 
and a data origination means 6. Moreover, the detailed configuration of the loudspeaker design exchange equipment of 
the gestalt 1 of this operation is shown in drawing 2 . Furthermore, the operations sequence of the loudspeaker design 
exchange equipment in the gestalt 1 of this operation is shown in drawin g 3 . 

[0019] First, the user of loudspeaker design exchange equipments, such as a loudspeaker manufacturer's designer, 
inputs into loudspeaker design exchange equipment various conditions (target specification) about the loudspeaker 
presented by for example, the cellular-phone manufacturer with the input means 1, such as a keyboard. For example, 
conditions (target specification), such as aperture, target thickness, Target SPL (target sound pressure), measurement 
distance, lowest resonance frequency Fs, a rated input, a nominal impedance, and an effective oscillating diameter, are 
inputted (step 1: in addition, the step 1 is equivalent to step 1 in drawin g 3 .). It is the same as that of the following. . a 
user still more specifically inputs the conditions [ aperture / as shown in the following table 1 / thickness / 22mm and / 
target ] (target specification) that 800Hz and a rated input come out [ lm and lowest resonance frequency Fs ], and 8 
ohms and an effective oscillating diameter come out [ 5mm and Target SPL (target sound pressure) / 82dB and 
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measurement distance / 0.5W and a nonWral impedance ] 14.5mm, with the input nm 
the following table 1 inputted by the input means 1 are displayed on a display 3. 
r 0020] 

Table 1] 

11 



s 1. In addition, the contents of 




[0021] By the way, if the maximum amplitude of the diaphragm which constitutes a loudspeaker, and the near value of 
amplitude allowances are known, a judgment near about whether the above-mentioned diaphragm contacts the 
protector of a loudspeaker or the voice coil with which it vibrates with the above-mentioned diaphragm contacts a 
magnetic circuit can be made. Then, if conditions (target specification) are inputted as mentioned above, the display 3 
as a display means will display two simple amplitude formulas expressed with the one following memorized by the 
storage means 4 and several 2. Several 1 direction of these two simple amplitude formulas The time of satisfying the 
above-mentioned conditions (target specif ication) to the loudspeaker equipped with the diaphragm of the criteria 
decided beforehand, It is a formula for acquiring the maximum amplitude and amplitude allowances (henceforth the 
maximum amplitude and amplitude allowances in a design basis) of a diaphragm of the above-mentioned criteria. The 
simple amplitude formula of several 2 As opposed to the loudspeaker equipped with the diaphragm of the worst case 
decided beforehand It is a formula for acquiring the maximum amplitude and amplitude allowances (henceforth the 
maximum amplitude and amplitude allowances in a worst case (when [ in predetermined condition within the limits / 
worst ] decided beforehand)) of a diaphragm of the above-mentioned worst case when satisfying the above-mentioned 
conditions (target specification). 
[0022] 
[Equation 1] 

i^(|Xmaxl=v/j co 
igl&*SXmgn l=Xmax 1 x££ft& 
v=2XrXp/ (p 0 Xa)Xa 2 ) 

p=10 <SPL/20) x2Xl0 -5 

P o : Q&PMfc 

0)=2X7CX f s 

f s : 
a = 



[0023] 
[Equation 2] 
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6>=2X7CX f S 

f s -.mm. 

[0024] Now, if two simple amplitude formulas expressed with several 1 and several 2 as mentioned above are 
displayed on a display 3, a user chooses several 1 with the selection means 11, when it is going to get to know the 
maximum amplitude and amplitude allowances in a design basis (step 2), and when it is going to get to know the 
maximum amplitude and amplitude allowances in a worst case, he will choose several 2 with the selection means 1 1 
(step 2). Thus, if several 1 or several 2 is chosen, the diaphragm operation means 21 will calculate by substituting for 
several 1 selected or several 2 data required calculating the maximum amplitude and the amplitude allowances of a 
diaphragm among the data inputted by the above-mentioned input means 1, will acquire the maximum amplitude of a 
diaphragm, and the near value of amplitude allowances (step 3), and will display the result of an operation on a display 
3 with the above-mentioned conditions (target specification). For example, when several 1 is chosen, as shown in the 
following table 2, the result that maximum amplitude is 0.45mm and amplitude allowances are 0.69mm is obtained, 
and the result is displayed on a display 3. ' 
[0025] 

[Table 2] 
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[0026] In addition, a user chooses several 1 and several 2 both sides, and you may make it display all of the maximum 
amplitude in a design basis and amplitude allowances, and the maximum amplitude and amplitude allowances in a 
worst case on a display 3. 

[0027] thus, a ****** [ t ftat, a s for a user, a diaphragm will contact the protector of a loudspeaker if the maximum 
amplitude of a diaphragm and the near value of amplitude allowances are shown ] ~ ** — having said and a ****** 
[ that the voice coil which vibrates with a diaphragm contacts a magnetic circuit ] - ** - it becomes possible to make a 
judgment near about having said. 

[0028] Next, a user inputs into loudspeaker design exchange equipment the instruction for making the gestalt (for 
example, magnitude) of the voice coil which constitutes a loudspeaker show, and the need matter for designing a voice 
coil with the above-mentioned input means 1. For example, 0.06mm and the coil maximum outer diameter input [ a 
nominal diameter as shown in the following table 3 / copper wire and a wire size / 0.08mm and a number of layers / 
two-layer and bobbin material / paper and bobbin thickness / 50 micrometers and a bobbin margin ] each data [ name / 
8mm and / wire rod ] that it is 0.1mm, with the input means 1 as an example of a need matter for a user to design a 
voice coil. In addition, the contents of the following table 3 showing the data inputted by the input means 1 are 
displayed on a display 3. 
[0029] 
[Table 3] 
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[0030] If it does so, the coil operation means 22 will calculate by substituting data required calculating the gestalt of the 
voice coil inputted by the above-mentioned input means 1 for two or more coil formulas of each memorized by the 
storage means 4, and will acquire the gestalt of a voice coil (step 4). 

[0031] Two or more above-mentioned coil formulas are equations expressed with the three following and several 4 
here, several 3 equation of the direction of these two coil formulas is a formula for obtaining the height (Hvc) of the 
bobbin as an example of the gestalt of a voice coil, and several 4 equation is a formula for obtaining **** (Wvc). 
[0032] 
[Equation 3] 

tfVynm (Hvc) =S*PH (Xmaxl) X££0KBc 

+#1 (Wvc) (Hbs) 

[0033] 
[Equation 4] 

mi (Wvc) (Dwmax) x ljggcD^c 

[0034] Now, in this case, the coil operation means 22 obtains the result of an operation that the height (Hvc) and **** 
(Wvc) of a bobbin as an example of the gestalt of a voice coil are 2.93mm and 1.84mm, respectively, and displays it on 
a display 3. 

[0035] By the way, a user may do two or more pattern input of the need matter for designing a voice coil, and may do 
comparison examination of the result of an operation based on each of these two or more patterns. For example, if it is 
the case where above height (Hvc) and **** (Wvc) of a bobbin are computed, the coil maximum outer diameter 
(Dwmax), the number of turns of the 1st layer, and three patterns of combination of a concrete numeric value with a 
bobbin margin (Hbs) will be inputted. The height (Hvc) of a bobbin and the result of an operation of **** (Wvc) are 
then displayed according to each pattern by the above-mentioned display 3. If it does so, a user will choose either of the 
three above-mentioned pattern with the selection means 12 (step 5), and will decide the magnitude (an example of a 
gestalt) of a voice coil. 

[0036] Moreover, the value of direct current resistance (DCR) Re is 7.32ohms, and the coil operation means 22 obtains 
the result of an operation that the value of an inductance Le is 0.0001H from the data which the user inputted with the 
input means 1 "0.06mm and the coil maximum outer diameter are [ a nominal diameter / 8mm and a wire rod name / 
0.08mm and a number of layers ] two-layer for copper wire and a wire size." Each value of these direct current 
resistance Re and an inductance Le is displayed on a display 3. Moreover, each value of the above-mentioned direct 
current resistance Re and an inductance Le is used as the resistance of the electric element part of the equal circuit 
(refer to drawing 6 ) mentioned later, and an inductance value of a coil. 

[0037] Moreover, based on data required for the coil operation means 22 to calculate the gestalt of the voice coil which 
the user inputted with the input means 1, the amount of gold thread quality of radiation also obtains the result of an 
operation that 34.1mg and gross mass are [ 0.2mg and total No. of coils / 45 turns and line length / 37.34mg and the 
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maximum outer diameter of a voice co?^B.69mm for 1.21m and coil mass. 
[0038] Thus, the result which the coil operation means 22 obtained by the operation is the format shown in the 
following table 4, and is displayed on a display 3 with the need matter for designing the voice coil which the user 
inputted. 
0039] 
Table 4] 
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[0040] In addition, the example of the wire size of the wire rod of the above-mentioned coil is memorized by the 
storage means 4, and a user chooses either of the examples memorized by the storage means 4 with the selection means 
13, and it is considered that the selected example is data which the user inputted with the input means 1. For example, 
the case where examples, such as 0.04mm, 0.05mm, and 0.06mm, are memorized as a wire size of the wire rod of a coil 
by the storage means 4, and a user chooses M 0.06mm" as it with the selection means 13 is the above-mentioned example 
(refer to table 3 grade), and it is considered that the "0.06mm" is data of the wire size of the wire rod of the coil which 
the user inputted with the input means 1. However, a user may input data other than the example memorized by the 
storage means 4 with the input means 1. 

[0041] Moreover, the example of a wire rod name may also choose either of the examples are memorized by the 
storage means 4 and the users are remembered to be by the storage means 4 with the selection means 13, and may 
consider that it is the wire rod name as which the user inputted the selected example with the input means 1. 
[0042] Next, a user inputs into loudspeaker design exchange equipment the instruction for making the magnitude (an 
example of a gestalt) of the magnetic circuit which constitutes a loudspeaker show, and the need matter for designing a 
magnetic circuit with the above-mentioned input means 1. For example, SS41 and a magnet outer diameter input [ a 
plate outer diameter as shown in the following table 5 / 7.4mm and magnet thickness / 1.2mm and the magnet quality 
of the material / neodium (BHmax=35) and the York bore / 9mm and the York thickness / 0.6mm and the York 
material ] each data [ thickness / 7.9mm and / plate / quality of the material / 0.5mm and / plate ] that it is SS41, with 
the input means 1 as an example of a need matter for a user to design a magnetic circuit. In addition, the contents of the 
following table 5 showing the data inputted by the input means 1 are displayed on a display 3. 

0043] 

Table 5] 







ft 




mm 


7.9 




mm 


0.5 






SS41 




mm 


7.4 




mm 


1.2 






S^75A(BHmax=35) 




mm 


9 




mm 


0.6 




mm 








SS41 
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[0044] If it does so, the magnetic-circuiWperation means 23 will calculate by subslWKng data required calculating the 
magnitude of the magnetic circuit inputted by the above-mentioned input means 1 for the circuit tester formula 
memorized by the storage means 4, and will obtain the magnitude of a magnetic circuit (step 6). 
[0045] Here, the above-mentioned circuit tester formula is an equation for obtaining the York height (Hy) expressed 
with the five following. 
[0046] 
[Equation 5] 

(Hy) =7U-WP (Tp) +V!f*ybm (Tm) 

+3-?JP (Ty> 

[0047] Thus, the York height (Hy) obtained by the magnetic-circuit operation means 23 is the format shown in the 
following table 6, and is displayed on a display 3 with the need matter for designing the magnetic circuit which the user 
inputted. 
[0048] 
[Table 6] 







m 




mm 


7.9 




mm 








SS41 




mm 


7.4 




mm 


r 1.2 






**y«iA(BHmax=35) 




mm 


9 




mm 


0.6 




mm 


t 2.3 






SS41 



[0049] In addition, although [ the above-mentioned explanation ] the computational procedure (step 6) of a magnetic 
circuit is performed after the computational procedure (step 4) of a voice coil, and a pattern selection procedure (step 
5), the computational procedure (step 4) and pattern selection procedure (step 5) of a voice coil may be performed after 
the computational procedure (step 6) of a magnetic circuit. 

[0050] Now, next, the configuration judging means 51 performs the judgment mentioned later based on the maximum 
amplitude of a diaphragm and amplitude allowances which were acquired by the above-mentioned diaphragm operation 
means 21, the gestalten (magnitude etc.) of the voice coil obtained by the above-mentioned coil operation means 22, 
and the gestalten (magnitude etc.) of the magnetic circuit obtained by the magnetic-circuit operation means 23 (step 7). 
[0051] When the judgment was explained using drawing 7 and a diaphragm 75 vibrates [ 1st ] with vibration of a voice 
coil 71 first, as for the configuration judging means 51, it judges whether the body 751 of a diaphragm and the plate 72 
which constitutes a magnetic circuit contact. That is, distance ** of the plate 72 and the body 751 of a diaphragm in 
drawing 7 judges whether it is the distance which does not contact, when a diaphragm 75 vibrates. 
[0052] When a diaphragm 75 vibrates [ 2nd ] with vibration of a voice coil 71, the configuration judging means 51 
judges whether the diaphragm edge 752 and York 74 contact. That is, distance ** of the diaphragm edge 752 and York 
74 in drawing 7 judges whether it is the distance which does not contact, when a diaphragm 75 vibrates. 
[0053] The configuration judging means 51 judges whether 3rd when a voice coil 71 vibrates, a bobbin 76 and York 74 
contact in the oscillating direction of the voice coil 71. That is, distance ** of the bobbin 76 and York 74 in drawing 7 
judges whether it is the distance which does not contact, when a voice coil 71 vibrates. In addition, although the 
judgment in case the bobbin 76 is attached in the voice coil 71 was explained above, when the bobbin 76 is not attached 
in the voice coil 71 and a voice coil 71 vibrates, in the oscillating direction of the voice coil 71, as for the configuration 
judging means 51, it judges whether a voice coil 71 and York 74 contact. 

[0054] Furthermore to the 4th, the configuration judging means 51 judges whether a voice coil 71 and York 74 contact 

in the oscillating direction of a voice coil 71, and the direction which intersects perpendicularly. That is, distance ** of 

the voice coil 71 and York 74 in drawing 7 judges whether it is the distance which does not contact. 

[0055] In addition, although the bobbin 76 is formed [ 5th ] by drawing 7 , in order to connect a voice coil 71 and a 

diaphragm 75, as for the configuration judging means 51, a bobbin 76 judges whether it is the need. 

[0056] The judgment result by these configurations judging means 51 is displayed on a display 3. that time - above- 
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mentioned the 1- the case where at leasWTfe negative judgment result is obtained iiWR 5th judgment item - the 
configuration of a loudspeaker — a limit warning is displayed on a display 3 noting that it is out of range (step 8). In 
that case, it returns to the computational procedure (step 4) of the above-mentioned voice coil. That is, a user carries 
out again return and the procedure (step 7) of judging the above-mentioned configuration to the procedure which inputs 
again the instruction for making the gestalt of a voice coil show, and the need matter for designing a voice coil into 
loudspeaker design exchange equipment with the above-mentioned input means 1. 

[0057] Warning of for example, making it a display 3 per "bottom when the judgment result that a bobbin 76 (or voice 
coil 71) contacts York 74 in the oscillating direction of a voice coil 71 with the configuration judging means 51 is 
obtained" is displayed. If it does so, return and a user will change into the computational procedure (step 4) of the 
above-mentioned voice coil a part of need matter [ at least ] for designing the voice coil shown in Table 3, and will 
input the need matter for designing a new voice coil into loudspeaker design exchange equipment with the input means 
1 at it. For example, as shown in the following table 7, only a wire size is changed into 0.052mm from 0.06mm. 

0058] 

Table 7] 



H5. 




mm 




s 



mm 

w~ 



U m 



mm 



mm 



n__ 



mm 



m 



mg 



mg 



mm 



0.052 



0.08 



w 



50 



0.1 



[0059] If it does so, as shown in the following table 8, the result of an operation [ say / that the height (Hvc) of a bobbin 
was changed into 2.29mm from 2.93mm ] will be obtained by the coil operation means 22. 



[0060] 
Table 8] 




*& 


P 




mm 


8 










mm 


0.052 




mm 


0.08 




A 


2 






ft 




U m 


50 




mm 


0.1 




mm 


2.29 




mg 


0.15 




mm 


1.03 






33 





m 


0.88 




Q 


7.13 


BBSS*"* 


me 


18.97 




mg 


21.5 




mm 


8.65 




H 


0.0001 



[0061] Then, the configuration judging means 51 performs the above-mentioned configuration judging again (step 7). 
In this case, in the oscillating direction of a voice coil 71, the configuration judging means 51 obtains the judgment 
result that a bobbin 76 (or voice coil 71) does not contact York 74. In addition, a pattern selection procedure (step 5) 
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and the computational procedure (step a magnetic circuit may be performed arWrthe computational procedure 
(step 4) of the above-mentioned voice coil, and the procedure (step 7) of judging the above-mentioned configuration 
may be performed, without performing a pattern selection procedure (step 5) and the computational procedure (step 6) 
of a magnetic circuit after the computational procedure (step 4) of the above-mentioned voice coil. In short, if warning 
is displayed oh a display 3 based on the judgment result by the configuration judging means 51, some of one side of the 
need matter for designing a voice coil and the need matter for designing a magnetic circuit or both sides [ at least ] must 
be changed, and the procedure (step 7) of judging the above-mentioned configuration must be performed. 
[0062] now, the configuration judging means 51 ~ above-mentioned the 1- when an affirmative judgment result is 
obtained in all the 5th judgment item, the information on to that effect is displayed on a display 3, and progresses to the 
procedure (step 9) which calculates flux density distribution of the next magnetic circuit, in addition, henceforth [ the 
procedure (step 9) which calculates the flux density distribution mentioned later ] The gestalt of the voice coil obtained 
by the computational procedure (step 6) of the magnetic circuit mentioned above, and the gestalt of a magnetic circuit, 
The preparation for evaluating frequency characteristics, such as sound pressure of a loudspeaker, using the equal 
circuit which has relation equivalent to the interrelation of the gestalt of the diaphragm separately given to a list, and 
the gestalt (for example, gestalt of the case holding a loudspeaker) of the acoustical system of a loudspeaker and which 
is shown, for example in drawing 6 , And an operation, evaluation, etc. of the frequency characteristics are performed. 
In addition, the equal circuit shown in drawing 6 is memorized by the storage means 4 as an example of a formula. 
[0063] 
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<W f^F #0B 2003-242199 



>tftf><£>iiS£ (Hvc) =ft**H (Xmaxl) xgf^£fgc 

(Wvc) +#e>£jfi (Hbs) 



[0 0 3 3] 

mm (wvc) =^^^»d 

[0 0 3 4] &T^<Dm&, 3>f;mj|fft2 2tt, # 
>( *^4jV<DJ&1&<OT-mb\,X<DiS}fis<Dft& (Hv 
c) ^«ffi (Wvc) ^5^4x^2. 9 3mm, 1. 8 

[0 0 3 5] ^r^>T% ^-if-fcfc, 3jf>T^=i-r^«rR 
^^^^^^^^^^^^^^^^^ 
r£#&5 0 ±1E02j?tf^<DidS (Hvc) ^ 

(wvc) &w-mi-z>wr&T+htL^ mmm±^m 

(Dwmax) t > HS^Mi:, ( H b 

* — ^BUfCtff >0>i«$ (Hvc) StMSIB (Wvc) 

[0 0 3 6] ^fc. ^«ffi2 2li > A^tl 
MIR. ««^S0. 0 6mm, mmm±^m>0. 0 8m 
(D C R) ReC0ffi:^7. 3 2QX 5 &>*9, <<^#9#i/ 

^ * * ^— J* — as A^7 Lfctf^ ^ a J ;U(Dftm%mMi- 
«©I:W4^^|:J<5vnt, *A«m^o. 2m 
itW4 5^-y, »«*S1. 2 1m, HUKS 
#3 4. lmg, feff^3 7. 3 4mg, W^3>f 

[0 0 3 8] rcDJ; 9lCLt3^;vg|[^t2 2#SIS 
fc«fc0»fc»*Ht % TIE* 4 (C^-r^5£T\ :x~f^-#i 

[0 0 3 9] 
»4] 



[£fc4] 



4s» 




m 




a 


mm 


8 














mm 


0.06 


Mg^a 


mm 


0.08 




m 


2 


ffeS 1 








U m 


50 




mm 


0.1 




mm 


2.93 




mg 


0.2 


F 




mm 


1.84 




m 




45 




m 


1.21 


DCR(H3S«St) 


Q 


7.32 




mg 


34.1 




mg 


37.34 




mm i 


8.69 




H 


0.0001 



[0 0 4 0] ft*5, ±nZ<D=t^ /U<Dm&<Z>%L&<DM&M 
20 fii2«#|&4(Cf5tS^ttr*5t)> ^60g5« 
4 MiEfS £ HT V ^ 6 *flc0ij(z> v ^tu^SraR^a l 
3KJ;!>»1RU ^omVUsfrfrMtWmtK tf-a* 
A^3#t 1 Ic J: D L/cf-^ ^r^^^nSo 0«;lff 
l5H¥a4(C N n^/^gl^if Ht, 0. 0 4m 
m, 0. 0 5mm, 0. 0 6 mm t l^ofc AffM^BIB 

**tTi^-<\ J 8 — d«aR^ai 3(ci d ro. 06 

mmj SrIRLfe»^±fEw«!|T*)or (*3^# 
88) s To. 0 6 mm J #5, ^—*f—fcAJj^&. 1 

[0 04 1] »*f*^Aft=flfi|t|E«^a4lcE« 

^t^t, -^-if-^^ ofBtt^ 4 mia* ^ v > 

MtRZtitcMrftim&AJj^® lick*) ^-if-^A* L 
[0 0 4 2] #ct^ cx^ i f^-^ s ^t 0 -^7^^i-^>a 

^l(0:t9^fc: 0 -^^ff^g^g {C A^i-^ 0 ^ix 
tf, Tie*5}C;^i-J: /l/^- h^a#7. 9 m 

m> - hff^O. 5mm, 7 P l/-h#f^sS4 

1, v^yh^y, 4mm, T^yhf^l, 
2mm, httK&**-WJs (BHmax = 3 

5) , 3-^8#9mm, 3— ^j?#0. 6mm, 3 

tt, ^ft®K^KWi-5^*^R*3S<o--«i: LTA 
>0 A^i ^^t^^— ^Sr^i-TE* 5 ortflttt^-f w 
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(9) 



15 

[0 0 4 3] 
[f£5] 



** 




fit 




mm 


7.9 




mm 


0.5 






SS41 




mm 


7.4 




mm 


1.2 






**V 0A(BHmax=35) 


a— 


mm 


9 




mm 


0.6 




mm 




BP 




SS41 



70 

* 



3— (Hy) =:7V— hJP 



ft............ 

* [0 0 4 4] *5i-3** ^0&*a353M&2 3I4 N ± 

1-S^c4Wfc^-**:, IBfflt#S4^|Btt$ttT^5 
(HlKtf^ici^ALrSl^^tT^vv ««C0|«©*:#S 

[0 0 4 5] ±Elell6tH)[a:«:«x.tfT1B*5 
-C*Stb<5, 3-^S5$ (Hy) «r»6fc«>0*-Cfc 

So 

[0 0 4 6] 
tt5] 

(Tp) +7^7hi (Tm) 
(Ty) 



[0 0 4 7] r<Dj: 5fcLT*«lHltt»J|[*«2 3(CJ:. 

o-cwfetb^a-^K^ (Hy) it rts.it e^-rm 

5tt», ^-f s -dSA*bfc»«lsIKSr»a:«'i-Sfc«)«5^ 
[0 0 4 8] 

[^6] 20 







m 




mm 


7.9 




mm 


0.5 






SS41 




mm 


7.4 




mm 


1.2 






**i/«U(BHmax=35) 




mm 


9 




mm 


0.6 




mm 


2.3 






SS41 



[0 0 4 9] ft*5, _h|aR^-ett. 7$^Xns(/U<D$\*n 

5) <o«|c««|gKotH|[#IB , (jX7 t y^'6) SrtTfci 

3MI Sr*?ttoTt><fcv\, 
[0 0 5 0] £ T#;ic v »«*U36^a 5 l ttt. _tiB«» 

±1B=^/WMM*»2 2i:J:ot»6)^ 

[0051] *<DW£*m 7 &m^xm>w-r z> t , 

fi»Lfc**fc:, Sftt«*#7 5 1 tmH®&*Mf&-f 
Zzfio- h 7 2 fc*s«*L*v*a^5a»*r, JKJRWS^ 
S5l|j:^tS e o£«9, El7fc:*5**5:/U— h 7 2 
<t^»«^*7 5 1 ^(DERfl®^^ «»#E7 S^SfbL 

[0 0 5 2] |&2tC, ^^=3^/1x7 l^SK^ot 



-*7 4*as«ttLttv^4r5j&»Sr, 5 1 

IfflSt^o o£*9, H7(C*3*t5ti»ffi3iy^7 5 2 
t3 — # 7 4t<t>mffi<Z>&s S»«7 5dSfi»Lfct^ 

[0 0 5 3] i3(C, W^3^;P7 1 aSfi»Ltf:t# 

7 6 £ 3— ^ 7 4 *as**Lttv*a^5a»«:, jk^js 

f85 1liW)tn o o£9 x HI 7^^ott^^t^7 6 
£ 3 — ^ 7 4 £<Z>Se«i(3>aS, ^^=i^;U7 1 ^SJgSbb 

y( ^=t^/U7 1 tCTKfcf V 7 6&Vl*) tilth tlX^t£^& 

£\ ^v^^-r^7 i^s»b^^#tc, ^(D^xn 

* 7 4 tas»*L*^a>£5*»«r, »«Wff*«5 l tt 

[0 0 5 4] 3felC*4fc:, 5 114* 

^rn^/U7 1 ^ 3 — ^ 7 4 t*SJ(HlfcU*V^4f 5 ^*r*U 
£1"5o m7iZ&tf /W7 1 £ 3 — 

* 7 4 toe«$^, »«L/jiv^«uc*orv^s*>if 

[0 0 5 5] #Px.T^5tC x 0 7Tt4#l^V7 6 tfRtt 
bJlTV^^ ^^n^/1,7 UMW7 5^^ 

85i i4*ij5rra 0 

[0 0 5 6] *nfe»««3e**5 1 
f4, r-f^^WaicS^StiSo ^KS, _hfEg£i~ 

hZ>t IT, 3{C^$ttS (^X 

y^fA) {CM ho o^«9 x a.— *4, ^v^^-r^o 
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17 



«ft-*-**IH {^yfl) *JMtfrft5. 
[0 0 5 7]«ttf, SftWSfBSUaot, tfV 

1-^ il^^rO. 0 6mm^^0. 0 5 2mm^I 

[0 0 5 8] 
1^7] 







m 




mm 


8 


«*« 




m 




mm 


0.052 




mm 


0.08 




m 


2 






& 




U m 


50 




mm 


0.1 




mm 




— 


mg 






mm 




ram 








m 




DCR(fi3fc&*n:) 


Q 






mg 






mg 






mm 






H 





/«^2 2(aot, 4?if^<ows (hvc) a*, 

2. 9 3mmd^2. 2 9mm« M^^fc^^^ ^ 

[0 0 6 0] 
[^8] 





i&ti 






mm 


8 










mm 


0.052 




mm 


0.08 


!&/*•■ 


M 


2 










//m 


! 50 




mm 


0.1 




mm 


2.29 




mg 


0.15 


*is 


mm 


i 1.03 






33 




m 


0.88 




Q 


7.13 




mg 


18.97 




mg 


21.5 




mm 


8.65 




H 


0.0001 



[0 06 1] ?&R*|£9W5 l Wt, ±E»**f 



M2 00 3-2 4 2 1 9 9 
^7 1) fia-^ 7 4(c:^L^v^^v^9 ^ ^ ^ ^J^^^ > 

*^«b Ury^) vastus 

70 5 l fcJ:5WEJSAK:£<5^T# 

[0 0 6 2] ST, «tt«^ft5 1ICj;ot, _LfSjg 
1 ~H 5 ©^TKl*JV^T«««ft«««f*dS 

3#UI 0*7^ ^9) «*Ttt, ±atfe«»iHlBofl- 
*3Mfi (^^^/^6) *TM#^tb^:^^=zY/W(D^ 

x. fiH 6 (d^i-^sfl&iEjjS £ ffl V ^ T ;* tf— # (D^fem <D m 

tmc*cD-«t LTB1t^«4«c:E«**iTV^5 Q 
J0 [0 0 6 3] *T«JC*«^*«r»H|[i-5^IH <*^</ 
^9) i£*SV>T, ««^f-^M^6l 

fix ±n^<D^mm^x^nhtitc^ ^^^ju(DjfmR 

0W«HW<D»R**ra6K:LT, Btt^A 4 HB« * *i 
■cv^«3K»*in|[5tieH[ffl-j-« r £ a*T# 5 tfV * = 

[0064] *5i-**. «3ft»J|E#S2 4Wt, ±»K 

«:«»lcj:0»« (*-t^:/9) 0 «*«B4lc*tJ: 

5 4, ^V^n^f /K^#^§P(7>jf:S^fp]C0^^# (0 7 
T, ^^^il'J^, 7 P l/-h72 (a7#I) (Dm^CD^p 

50 t«^fi^lt^5 0 lMgf^2 
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19 

&&&&&&& Z^v- h 7 2 ©«WttA»c43rt5«*« 
[00 6 5]fc ^RIfflf-^MW6 2lt # 

[0 0 6 6] -t *S*fS2 5tt, ±E*« 

/uco^ffix-^. &ftlH]BS<D^<&7*-*, 

^*±E*tt»*^AL"C, 
• J: 9»3 Ur^lO) 0 *-<£>S5|£jjg 

l^m^Tl, ^f^«i|j:H-^7 4«|:Si 
L^t#«>±E**SlJW«**Sio*^ (EI7C0/S 
C) lc«< AR»B 1 oftfiBS^Ltv^o *w£> 
T\ 0 5l::^-r«fc5^ W^3>f;H:l<Affi»B l 

*ti&Mibj3&&k'tZ> (x^yzfl 1) o * 
1 £ft$ c 

[0 0 6 7] ^.-if-^, Sftffi&KiM-Sfcfc 

A^ii-So ffilfctf, TE*9f^i-<fc 5 ft, ^tb«i?^ 
^30^mt^^ 3mg/mm 3 -C 
fcSJrV^T*-**, A*^«UcJ;0A*i-So ft 

[0 0 6 8] 
[^9] 



(11) ^WfBS 2003-242199 



.20 







0 


few 


§f#- 


Jim 


30 






me/mm 3 


1.3 






mm 2 




m 


KSfi 


m S 





[0 0 6 9] WMWffiiiS^2 6 

«\ ±EA*#Si^A**ixfc*# (B«ft«) 

O^^tJjB:^ (14. 5 mm ; ^l#f$) j6>£>, W 
10 12) % ^*^fct»iasdi:, ±IS^®5«J1 

mmmmfycoT—fRTfMmfciknv)?*^? 1 1 tie, 

d^^gW^fili, ±E<oS8»*«**tH|[i-6* 
Hi Ix^r*:/! 1) OfttctfaL-rst^^KSi-S-t 

3) <7>«K#tf)Tfc J:^ 
[0 0 7 0] 
»10] 





ma 






jim 


30 


gffillfitfcm 


mg/mm3 


1.3 




mm2 


165.13 


imp 


mi? 


6.44 



[0 0 7 1] tMilIfflr-^M¥^6 

*#a4^E«sttrv^wa««i*K*M-j»5S;^ai« 

[0 0 7 2] fMf^f2 7 14, _hlS# 

^^^-*Sr±E*ra«»*Jt*W-»*»cftAU-C, 

[0073] ««imK»tt*us^a 5 2 te, ^ 

M&mk, «l*.tfia9fc^^ftE1*^a4^E«Six 

7*-*<?r$rW:®LT, ±E«»iaKo#»ffiS(0«*e 
50 «j6«IS?dLTV^*>5^«r*|«i-S Ury/H) 0 
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[0074] -^cogg, ±E««iaiS^v^i»nd»©«ffi© 
^13) £-C*r*0igi-r*fcjfe-5.. 



/0 



(12) fl^ #H 2003-242199 

22 

* [0 0 7 5] tit, ±B*«;iai8ov^Tix«>»ffio« 
2 8 tt, -bEA^#ai^A***Lfe*fl= 

vx (XIWRGV^fflK) Cms 9 #T 

is a >^ ^ r tn^fiTE*: 6 £ n s 5£t*& 
jfftMm d fc*#W*AWK*^*n*fct>«>*rKi*-t 

[0 0 7 6] 
*20 [£fc6] 



iSflSX7^>^7>XCms = l/ (MmsX (2XttXFs) 
Fs : ffig#^a£& 



2 ) 



[0 0 7 7] *rO^ n.— if— fi, ^t^Of^w 
[0 0 7 8] ^b-t^t, =gW#M>\f—?lsXfo%^ 



[0 0 7 9] «x.tf, e 
E*$Jh/r^5gB#j&S, 
WW* W^-^^X) 



^yt°^ Za2 £ £^J| 



Ufa £ =3 >f 7yxt ^# 

[0080] ^mm^mm^so^ ±m<D& 

^^-*Klf^«3Sll&«fflr5^-1f-^t#^jK« 



A^L^e^/B^<b;fr3 0 £fc, m^ftt I ^^SS V 

-So 

30 [0 08 1]*; LT, #«Mttft«H£jKJ|t^a 3 1 
Jb|S#«lH]^»^3 0(c:i:oT#^tLfc5SSV^T 

^3 1ft J:E#ffi|HlK«*^3 OlUotH^ 

^^««*«FttSrSa[^J;i!)#5 (^7^20) 0 
[0 0 8 2] 
[IS 7] 

JE^a^^l^f^x = V/ (j <o) 

[0 0 8 3] 
[«8] 

[0 0 8 4] _hE#«AjKft<KH£gt||[^3 1 
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J: o TR§+ £ ti5 * fcT-# dSffl v * e>*bS»BrK: <t 

[0 0 8 5] ^LT, »»*ij^a5 3tt, ±|B#a» 

±fE&# (S«tt«) <&5*>coB«SPL 
JEE) Sr«^L"CV>S^ : g : ^Sr*J^i-S C*^:/2 

2) o tnws^5 3(t ±fB#«j3«»»tt: 

[0 0 8 6] -^(Dm. -hlE«-f»»je*^±|B^+ (gJK 

3&C^£*V£ (^T^7'23) 0 ^9-r^<t. *>r^ 

r>>yi6) ci5o 

[0 0 8 7] tLT, ±IB#»*ilS*30SJi|a*ft (@« 

^24) e *<0RtKfc«#K:te, ±B*ttMtt 

[0 0 8 8] _h5£Lfc.fc *HJ6o^ffiico^f— 
#RW£S3£B&/iH\h,tf, * fcT-#<fcRfHII«astt* 

zvhm*), mm<D3k& (B«tt«) zm&-rz>xt o ~ 

[0 0 8 9] ±aLfc*lfc©*llBl-Ctt, 



(13) ^PRfBH 2003-242199 

24 

[0 0 9 0] ±]*L^Jfi<0*ffil"Ctt, ^b # - 

4 \c j: o t# e> *iizM%m&<D&umi*<omM&mm 

*V ±»Ufe««IHK«ptt*iJ^a5 2*sfT* 

fl!l**:±iE««ClHlK«Ftt*iJS#« 5 2 ^MSr « t It 
[0 0 9 1] _hid5Ufc|lllS«)»lBifc*5W5*3K 

AEiiiisfltii^ft 3 oRt^«-a«jfi»i#tts«^a 3 i (o 
[0092] (mm<omm2) htk, *»w«>safi«> 

[0 0 9 3] HI 1 0 ^^Jfe£0^2(C^o^^^t: 0 — 
*KW-3taSB<o1IWS«ric4r^i- 0 |g l l ^^igo 

-To ^e>{-, 11112^, ^HiS(7)^2tc:^oft5^t 0 — 

[0 0 9 4] ^l0^i"J;5tc, *:HJfe<D^ffi 

2<Dxt o -umtn3cmmwte. AAfai 01^ 
102^, Htr^a^a io3t, 

^0 ff-3M£ I06t, Mftft4#ttff-lF^a 107^ 

mr&aif ffi^a i 15^, fnAiffffffti 1 6 

, 117^ IEt8#® 118^, -f ^ 

^u-r 1 1 9 t-?mf&£tix\,^z> 0 

[0 0 9 5] *SU6^ffi2CD^^-*RW-3tS 

3Se<o^-if-fi % «^tf8t««iS^-*-^b«^S 
K«f-C«fi8*ixSA*#ai 0 KcJ:i9^e 0 -^R 
50 spl (SgfE) % H^EMI t*frfrt><D 
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*«= (SflEtttt) £A^ih£ (^yzfi oi)„ A# 
ttt^ri, TKIllfcStipft, P8#22mm, S 
WWSmm, eSS PL (Bflt*JE) tf* 8 2 d B , 

mfemm& i m N f s # 8 o o h z , s 

5mm, "C*)5t^ofcft# (lift 
«) £\ ^f-UAAf Ikl 0 l lei D AAt5. ft 
o l|cj;?)A***tSTIB*l'l© 

[0 0 9 6] 

1*1 1] 



□ 1 



dB 



AS 



mm 



mm 



m 



W 



mm 



mm 



mm 



22 



82 



800 



0.5 



14.5 



[0097] t^sx\ ±K9ak<Dmmi-ei>ft*<it * 

IMflXm a x 1 = v/ j o> 
ii^iXmgnl=Xmaxlx 
v=2x r xp/ (p 0 xo>xa 2 ) 

P=10 <SPL/20) X2X X Q-5 

Po 

CO— 2 X 7£ X f S 

f s : 

&=w$mm&/2 



(14) #12 0 0 3-24 2 1 9 9 

26 

*s^#5o -er.T\ ^iS^^2^^fc o -*^:n-s:g 
HBSfiSW-Jt^a l 0 2(cjoV>r N 

[0 0 9 8] ±EoJ:5i:*fl: (BflttHK) 

^£n5<b, x^-X^W i i 9fi s |E«^ai l 8^ 

©«*S«tt*5t«:«**i-5 0 *;h,b2fi<z>fBfiJg«M- 

fca6(ofmcs;T*o, » 2 (gf 
20 s * # 5 it & <D ff g ^x*h % 0 

[0 0 9 9] 

mi] 



[0 10 0] 



[ft 2] 

ftMiSXmax2 = v 2 / (j <oX^£^£f&) 
IMXmg n 2=Xma x 2 +gR@MT^ 
v 2 =2Xrx P / (p 0 xo)X^Mxa 2 ) 

p= 1 0 < SPL / 20 > X2X10" 5 

co = 2 X 7tX f s 



f s 

[0 10 1] ZCDJ:?^ $klRX*m2X*mt5tlZ>2m 
^91 1 H-J:0»«i-5 (^f^l 0 2) 0 -<DJ; 50 



5*-»ixttft2 35s»w$^st, m&mmn^&i 

0 2te N ±BAA¥81 0 l fcj: 0 A^SftfcT*-*© 

(BA»o*3*3j; ^:<Dffi^#T Wyyi0 3) , ^co 
««tt*«r_hEAfl= (B«tfc«) k thief* 
11 9 *ia*^S;h,fc»3\ 
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(15) 



27 

TIB*1 2{Z7F~t£ ft*fi«a*6. 4 5mmtfe 

oT, 0. 6 9mm^5t^9if^ 

*#<b;ft^ ^^fe^x^T'W i i 9 \^^£tl 
5 0 ±S2S»l^ (TE*1 2 (Oft®) 0 1 

[0 10 2] 
[Si 2] 







fit 


pp 


mm 


22 




mm 


5 


BJfSPL 


dB 


82 


;TH5EI§BS 


m 


1 






Hz 


800 




W 


0.5 




Q 


8 




mm 


14.5 




S 


mm 


0.45 






mm 


0.69 



12003-242199 
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[0 10 3] **5, 3-— tf-te, SlS«2^M 

ttSrfc^-f l l 9*c*^S-ti-5J: 5lcLtfc J: 
[0104] tg»«oft*«<i < Rtfig|B& 

[0 10 5] ^H^C0^ffi2(7)^fc: o -^sS:tfi:g 



[0 10 6] *i\ ^--if-te, *fc 0 -#£18/#1-<5zK 

* Sr. -£«BA*** l 0 1 M J; «9 ;* tr— ^RW-XSKH 
t-A^i-rs (^7^104) 0 a.— if— fc, tK 

10 B2 (H12#I) &±iEA*¥«l 0 IP^com 

RfSl U«rfflv>tIRt5 (^f^l0 4). 

[0107] a— f±, iiamttaiKjifflT* 

-^^^DB 2(D^(D S t LTTISS 1 3 \Z7jk 

"f 1 Omrn, 1 1 mm N 1 2 mm, • • • GO&rt^^V^ 

ii^M^LT r i o mmj if—tfSiltR 
T10. 5mm^ ^rtft^St It 0. 1 mm^, 
t Lt 9 . 5mm^\ a»^Mt^H~^(D^ 
^•fr6/;^gf9j^fiitt4. Omg^ -tilf 

tiiitR^tuSo J^T^^^^Ji, if 

— tt, ^8S^ Lt riOmmJ ^jl^Lfc^^-^, 0 ft 

[0108] 
Kl3] 



(mm) 


(mm) 


(mm) 


lis— h*f& 

(mm) 


(mm) 


(nriR) 


0 1 0 


10.5 


0. 1 


9.5 


12.0 


4.0 


0 1 1 


11.5 


0. 1 


10.5 


13.0 


5.0 


<P 1 2 


12.5 


0.1 


11.5 


14.0 


6.0 















[0109] ^-if-fct, |B«#« 1 1 8 tcfStt 

t utTiBS 1 4 ic^rf- i m s -mm 

2" . B «83 w , • • • <Dt£frfrh^1TM**m$l-$- 

*ff<z>f&o*jso»ffitfit-frta^stt5o w^tfi*** 

*£Lt rfflH2j !f— dsaR-TSi:, M^L 

tO. 0 6 0mra^ lit^MittO. 0 6 5m 
md*. a«*ttSa £fc, Jt«fiitLt3 5. 0^s, it 

SS^rbto. 0 2^, ii*R£*ts 0 J^T<£> 
K»«flS±, ^-if-te, m^Lt r^H2j £ 
5ttRLfc£-r£ 0 

[0 110] 

[*14] 



tt«DB 





«aS(mm) 


& (mm) 


ttSSfc 






0.050 


0.055 


40.0 


0.01 | 




0.060 


0.065 


35.0 


0.02 




0.070 


0.075 


30.0 


0.03 













loinist if— ^, lats^ai i 8jcia« 
l w , l " , • • • <D/ t ^^^^^>v^•r4 v t^^ 

ttsntv^5^To^lfe(o*«(^>*ttt^ta«$^5o 

m%-U7$\?>tt&b Lt r«j|gij Sr3L— if— 

^-t, it*£ LtTtE*l 5 tcjott^^ev^ r»jjg 

U #lS®£tLtVN£frG9 0. 5dSef^:t»KStuS 0 
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(16) 



29 

^rffl v k: mug b^j^^j jut* assart- 5 

[0 112] 
[H15] 



2003-242199 





its 




0 

0.5 




3 







JO 



[0 113] ^-if-fi, »3^2jf, #KV 

SHTA^fftl 0 l(Cj;f9A^-r^o 
[0 114] _hi£Lfc «fc if— dS»«XtfA 

rT'W 1 1 9fc***S;n,5 0 
[0 115] 
»16] 

MSI 




20 



50 



*[oii6]t9t^^ m^a^s i o 3 ±ka 

5) 0 

[0 117] - ±1B«*^>a-f/UfhJ|[3S:r4«*.tf 

ficD-tfjj^ LTCD#tf^Oigf£ (Hvc) *nZ>tz.#><D 
tf*5CT*&t). K4^»«« (Wvc) £#<5fc#)<D 
H-*atf*S. -ttt€>*3XOt«:4WtJ:fB*lfi© 

[0 118] 
[£*3] 



50 



2^e>co^ (Hvc) (Xmaxl) x^^c 

(Wvc) +#tf>5&S (Hbs) 



40 



[0 119] 

[0120] $t:oi^ fiu&S^i o 3tt, *V 

X=^/U<DMffi<D--Mbl,X<D7$\?><Dm£ (Hvc) 

(Wvc) ^tt^tt3. 0 mm, 2. OmmT? 
*S£^5«iMS*<H»T, ^ftSr^-Xr/W 1 l 9 

[0 12 1] t^ZT\ tiJx^su&K 

w£as$>5 6 fl^tf^ ±|BC07j<t:^c0ii5^ (Hvc) ^ 
4M (Wvc) «r»Ui-«»*t**>ix«, 
£ tt 2 " C9flfe^±|B* 1 4 (c^-T M Mj|k l M £ 

■Ri-Sitt^ lJISo«ftKtf«^Aa (Hb 50 m 



[£fc4] 



1 1 9tCtt, ^^-V-aiJJCaKtr^OKS (Hv 

c) Axmm (wvc) <omi«r*^*»sti«. -et 

R3Mftl 1 lKJ:!9iItRL U^^^l 0 6) N tf-f* 

[0122] s*, m&a^ai o 3fi, 3.-iF-^a 

:^0. 0 6 0mm, »**^S^0. 0 6 5m 
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31 

m, SW2l^5j h^or—Zti^h, 

(DCR) ReOW«8. 5Q^<9, -t^V^f^* 
LeCOffl:^o. 00 0 1HT$)?>^V^SaigMI# 

[0123] * fc, ffir&s^a io3(t 3.— if 

^r-^icl^^t, 0. 2m g, ij&#£fr 

JftJb&Sl. 2m, iiIM34mg, 
8SW3 7mg, ^V^^^;WSMW8. 7m 

[0 12 4] rcDJ: ^^LTbiIM^I 0 3^g( C 
J: 0 T1B*1 7(C^i"^T% ^.-iF-tfS 

js<t £t>M, x-r^^w 1 1 9 \cm^£thZ> 0 
(mi 2#j®) ^iR^e>tt-cE«#si 1 sict&wsft 

So 

[0125] 
1 7] 




MM 



H 



U m 



mg 



mg 



H 



3E 



10 



0.060 



0.065 



m 



50 



0.1 



3.0 



0.2 



2.0 



45 



1.2 



8.5 



34 



37 



8.7 



0.0001 



[0126] m^, ^--if-fi, xt'—x&mtft-tzm 

5 (xryzfl 0 7) 0 *fc, 3.— tf-te, flfc^HI&S: 
KW-r<5^*(7>^R»:9lcoa»S: % E«#» 1 1 8tCfE 
1t^tlT^/^>5±lSf^J^^II»^y :r — ^-<— J^DB 2 (0 
1 2#HB) C0*^b±IBA^^ai 0 IrtOlRfSl 
1 1 Srffl^TjltR-TS (^^5/^1 0 7) 0 
[0 12 7] 3--if-W\ T«E«1 8l^f J: 

5 4, r/U— h^S*S7. 9 mm, MPtf* 0 . 5 

mm. "7^yhW7. 4mm, v^yhfiS 



(17) 



70 



20 



50 



40 



I2003-242199 



32 



1. 2mm, 3— ^f^^^Qmm, 3 — ^i5^0. 6m 

[0 12 8] 
[S18] 











mm 


7.9 




mm 


0.5 






mm 


7.4 






mm 


1.2 




mm 


9 


1 


mm 


0.6 




mm 





[0 12 9] ^-If-te, 1E«^®1 1 8^1 

^ixr^^^lBmj^SSIKffi^— ^DB 2 (D^co 

"&JR1 M , "&M2" , • • • (Dtefrfrh^-rtifr*: 

st>co<^-r6o 4*5, te*i 9t><Dmj&&m (b) a 

[0 13 0] 
[^1 9] 



***** 








24O.0 


0.6 




320.0 


0.8 




330.0 


0.9 










495.0 


0.6 









[0131] £ kfd, 3.—- if— tt, iEtg^^ 1 1 8 KSE 
«$tbTV^5±iamJ^^ffi^-^-<— ^DB 2(£>^ 
<0-<??*y btD*t^^ LTT!E^2 0 "-e^* 
<y M" , h2" , • • • ^4*^bV^4x 

U £iitRi-5 t^<J:-r5o 4*5, TE*2 0*<0«* 

(b) &tm#&g (h> ti, 9iz&ifz> 

[0 13 2] 
[^2 0] 







K*(H) 




-10000 


0 






1 




-20000 


0 




0 


2 









[0 13 3] _k3£L*i<fc 5KLT^-1f-tfSA;>JXte^ 

IS^2 1 Oi^C^^^tirf^f^yW 1 1 9ic^ 

[0 13 4] 
[f2l] 



JO 



33 










mm 


7.9 




mm 


05 










mm 


74 




mm 


12 










mm 


9 




mm 


0.6 




mm 




3-*Sf 







[0135] «9to3l^a 10 3ft ±IEA 

3— (Hy) =^W— KJ? (Tp) (Tm) 
-h3-^ (Ty) 



(18) tgjjjjf 2003-242199 

(7fy^l 0 8) 0 
[0 13 6] - -T% ±R«ftlHllStH|[a;W:«IAtfTIB 
*5-e»*^S, 3-^S5^ (Hy) fe#5fc«>©s;t? 

[0 13 7] 



[oi3 8] iEftsfcw^LTWfea^ai o 3ia 

oT»e>jh,7h3-*H£ (Hy) TK*2 2IC«1- 
7f^T\ a-1f-*SAAXttaiKL/5:at«IilK*rl»W-'t- 

(01 2#fl8) fciRfc£;ft,T|E«^»l 1 

[0 13 9] 
[^2 2] 











mm 


79 




mm 


0.5 










mm 


74 




mm 












mm 


9 




mm 


0.6 


3-*S* 


mm 




3-*& 







[0140] mr^i?^^i i stt, _bia^B 

RtWRftMBi:, ±B»»lfl!!l 0 3(C < fcoT#t>tt 

fcot^r«**rfr*5 (^r^io9) 0 

[0141] ^<Z>¥lM£rU 7 Sr/fl^rRI^S ^ , 

muz, i <Dm.m\^^>xmm^L7 

lllt^t^, fi»«*fr7 5 l kVMMK^matrt 
^115lffl$n, o*0, H7msy^h 

7 2 75u (Dmmo^K mmm. 7 5 mm 

[0 142] f 2(C, 5tf-f ^=r^yi.7 1 (DMWllZffioX 

mmm 7 5 ^st& L.tc t # ^^752^ 

— * 7 4 iis»»Uftv^if 5^*r, M&aflHK^ffci 

15lfflSf5 c 0*19, 0 7^*3»t5fiift4ga: ! y^7 
5 2i3^7 4i:OE(|0^ UC7 5^iHtL^ 
»ftfcL*V^JEB»c*orivS36»4f Sd^SrWSi- 



tO 1 4 31 jR3Jd, ^^n^^7i &mm\*itk£ 

7 6 £ 3— ^ 7 4 i:^Ha*bftv^4f 5*»*r, ffiF&aSfflF 
76^3^7 4^»@^ W^n^7l^g 

^ ;*=a>f/u7 1 (^2KfcTV7 6^^t9{^(tbnrv^ 
^^^-f^7KO|l^i:^T^ W^^;u7l 

[0 14 4] £ kfC^K, ffi&aSW^Sl 1 5fi, 

£¥US-t~5p o*l9 % H7fC*5^SaK>r ^n^^7 1 £ 

[0 14 5] m^XfSSiZ, 0 7tWt>7 6*SRJt 
tS-#Z>fclt>\ztft?^7 6 as&Sa^ 5 StoQiSffffi 

?ai 1 5 jiwei-So 

[0 14 6] ^^MlM^l 1 5#cJ:*JW^|S 

^-r^^u-r 1 1 9(c*^^n-5o -e^R, ±15 

H£ (^^5/^1 1 0) „ -t<z>»g\ ^-If-te, #V 

/wSrKW-i-SfciixOiKSWF^i:*, JnfBA^^l 0 1 

10 4) ±B<D»tt&*j3fei-S^|« {X^y? 

10 9) SrS:«fT*5 0 

[0 14 7] Wx.lt MAafMi^Al 1 5(Cj;or, 
50 W^a^;l/7 1 OS»*f6]{ci3V>T^tf^7 6 (Xf^ 
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35 

mmmbtiitm&. rv^w 1 1 9tc^j^^ 

k. If— ft, $1 6^^L^7K><^^-fyu$:^tf-r 
LiEU To. 0 6 0mmj TO. 0 5 0m 

mj K^je-rsoT&So 

[0 14 8] 
[^23] 





4& 






mm 


10 










mm 


0.050 




mm 


0.055 




*■ 












U m 


50 




mm 


0.1 




mm 












mm 
















m 




DCRdgjgsts) 


Q 






mg 




. 


mg 






mm 






H 





[0 14 9] r.co£ pJcr— ^<75— ffl^SEMStLS^, 
TI5^2 4tc^i-j: 5i^, tMQsS#©i 0 3icj:oT. 

7i<fcfV(DJi5$ (Hvc) 3. 0mm^^2. 5mm 

[0 15 0] 
[f24] 







tt 




mm 


10 










mm 


0.050 




mm 


0.055 




M 












Xf m 


50 




mm 


0.1 




mm 


2.5 




mg 


0.2 




mm 


1.0 


|§ 




33 




m 


0.9 


DCR(SSS«Si) 


Q 


7.1 




ms 


19 




mg 


22 




mm 


8.6 




H 


0.0001 



[0151] ^<om. mmmwm^&i 1 sit ±ia» 

^^n-Y^7l) «3 — ^ 7 4^C»ttL^V^i:V^p2HJ^ 
[0 15 2] <ST, ttftlfFfEfftl 1 5(dJ:oT, _h 



(19) ^RHPI 2003-242199 
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*as4*e>*Lfc»<g\ ^eco«*^-f 1 1 9 

-2 mi 20m) rt<^±ia*i 7{c^i"«3f»*^, 
±12^2 4tc^-ra^*tcst^^btt^ 0 

[0 15 3] a— !f-tt, «tt«*:RW-*-5fcat> 

y^-ft*. Ati^mi 0 IK****— #Rttt»JS 
SI-A^-TSo Wittf, TIE* 2 5(c^i~J: J ft, &g(j 
10 tSJP*** 3 0 /i mtfc 19 , filbCJtS^ 1 . 3 m g/m 
m 3 tfc^i^pf-^^ A**®1 0 ltc<fci9A;>J 

i-s. Tta^2 s^rt^t*?^ ii9i: 

[0 15 4] 
[$25] 







ill 






jtf m 


30 






mg/mm3 


1.3 


i 




mm2 






sea 


mg 





20 [0155] -^9^3 MBM^9t 1 0 3 fi s A^ 

si o i icj; «9A^^tt)t±ia^# (mmttm) <o-o 

O^raigKliaS ( 1 4 . 5mm;8ll#l) 

ill), *<DjR&tt%)ffihmms dts -ksa«»« 

d&t«g»ffitDM:H:. TfB$2 6(^ti5l:, -hfS 
^ ±BBtu^S^m^T-Y/^F-2 (|gi2#flll) fcllfc 

6(c^i-±iEW^»i®ss dRxfmmteco'Rmk. ± 

^f^^Ki l 9 *8bi6Ib®«s 

[0 15 6] 
[126] 





4M* 


ft 






/i m 


30 




fiita 


mg/mm3 


1.3 




Sis® HI 


mm2 


165.13 




SMS 


mg 


6.44 



[0 15 7] r (7)ct 9 ffitUm&%:7T'{/*'F-2 
(B12#1) fCfi, ±|ECD^2 4, ^22, &tfS2 

[0158] ^tc, m&m^wt i o 3 013 {c^-r 

1 1 2) o **5. 013ft «ftHJK<D— »fffi(0+*W 
50 [0159] KTIs ««lHlJS(0«fiRfCoV>TH 1 3 £ 



40 
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(20) 



37 

-ttt6>4o<o«»icn, tnfMt p i 

5, PI 6, PI 7, P18Wftfj-^t^5o H 

-^P17, PI 8, PI 9, P2 0mWbtit^ 
3o £ft, P15i:P17^g^P15-P17 
P17tP19^g^P17-P19iOl 
^Olt^fe^^tVTV^So i5)Pl 5-P 

1 7 £H#P 1 7-P 1 9 t<D&£<Dltfr s 2 : 3tfe* 



10 



#^2 003 — 242199 
38 

[0 16 0] n©J:5^K*EIBS*:Bai 3tf)<k 
ft: £ * 9 ^ 5 ~ oco^ 

ftLS^S I0 3li, TIB^ 2 7 Ic^ih J: 5 fc ±SBa>«MS 

F-3 (il2» ^fcATE«fftll8W 

[0161] 



EL 


A 


2 


P1 


P2 


P3 


P4 


EL 


B 


! 2 


P2 


P5 


P4 


P6 


EL 


C 


2 


P5 


P7 


P6 


P8 


EL 


D 


2 


P9 


P10 


P11 


PI 2 


EL 


E 


2 


P10 


P13 


P12 


P14 


EL 


F 


2 


PI 5 


P16 


P17 


P18 


EL 


G 


2 


P17 


P18 


P19 


P20 


EL 


H 


2 


P2t 


P2? 


P20 


P23 


EL 


I 


2 


P22 


P24 


P23 


P25 


EL 


J 


2 


P24 


P14 


P25 


P?6 



NM 


PI 


i 4 


5 


NM 


P2 


3 


I 5 










NM 


P15 


6 


5 


NM 


PI 6 


5 


5 


NM 


P17 


6 


! 3 


NM 


PI 8 


5 


3 


NM 


P19 


6 


0 


NM 


P20 


5 


0 


NM 


P21 


2 


24 










NM 


P26 


0 


0 



NS 



NS 


P101 


4.5 


7.0 


NS 


P102 


4.5 


6.8 


NS 


PI 03 


4.5 


6.6 


NS 


P104 


4.5 


6.4 


NS 


PI 05 


4.5 


6.2 


NS 


P106 


4.5 


6.0 


NS 


P107 


4.5 


5.8 


NS 


P108 


4.5 


5.6 


NS 


P109 I 


4.5 


5.4 


NS 


P110 


4.5 


5.2 











[0162] ±mm2 7&mm-tz> 0 rm 40 

"A" - "F" tt««##4r*(*LTV>5 0 m 

i 3ic&tt&mfmf&<Dtt&1r&&&i6 "a" - "f" 
tt#^-o^fciE«$ttrv^^4o<Dis# : fi, G-mi&oft 



!S4fe$HTV^5P 15, P16, P17, RXIP 18^ 
tt-entt, mi 3(c:fctt5^£F(7)£gB£^-rp 1 5, 
P 1 6, P 1 7, &0*P 1 8-t*t«e*bSr«WcLrv^S c 
-b«E*M4»#Ht, ^^««;iaI»SrKW-i-5 

ytje>co^K*«sr»tR-r§#jiH (^^107) ^ 

[0 16 3] rgp^j fciov^TKM-rSo fiC#> 



-20- 



39 

<o tnmj tt»^*-cs>D, &mm*ffi&Tz>%ti&*m 

"A" - "F M o#A»Sr^-rtBsA 

TttWi-S£, ««F(Dffi;KP 1 5fi. x»6, y 
LT^£ 0 Hi 3Jd*3tt5««F(Offl^P 1 7 

xjig^e, yffisa* 3 £v>?#ei-&e 

ffitLTV>5r fc*r**LTV^6 c H 1 3 <0#ffl 

[0164] £ <b ^27 tC^-T TN S J {CO^Tffc 
f^1-£o TNSj tt, BjS*tfcot, ^^^=2-r 

FN S J 0^^|B®$ttT^5^t±gS^#-^^ 
*x«x*fc>LTV^ 0 #»Jx.^_hlE^^ttLcoJi^^ (fig 

[0 16 5] ±5ELfc«t 5^LTffirAa.3l^® 1 0 3^ 
t7r^M-3 (B12#I) *MLTEttfl!;i 
18ttS»t6i:, ±fSffi^3S^ 1 0 3 I*. ^ 

F-4 (HI 2#J8» Sr^-TS (^s^l 1 3) o 
^*tt7r^^F-4©ft*ll. 3t2 8tCfE®£*vr 

[0 16 6] 
»28] 



(21) 



70 



20 



30 



40 



12003-242199 



40 













-10000 


0 




0 


1 






amffifii(B) 




TO? 


240.0 


o.e 




320.0 


0.8 




330.0 


0.9 












nmes(B) 


»#<H) 


111 


240.0 


0.8 




320.0 


0.8 




330.0 


0.9 









[0 16 7] ^2 8^fB«s*urv^«jfcfi=7T 

^/wF-4cDft^oi^TPyi-r£o ^^#77^^ 
F-4f2, at«HKRff|-^K 1 0 4i^LT, atXEM 
Jill 3<D y m%1$b1-Z>tt%fiM#:X*&>Z>Z bteffife^ 
X ±BBI«U§IK<D8t3R« &tm$i£Sfctf>o=i^ 

xttaR^s^is (^^5/^1 o 7) tc*5u^r»«*n 

[0 16 8] ^lfeC0^ffi2<7)^ tT— *KW-X« 

«[«IeIBRW-^S 1 0 4td^^T. J* tf— 

[0 16 9] ST±3*Lfc,fc 5fcl* M77>T^F-3 

¥il0 4li, -hlE^*t^r-</UF-3St5*#^r-r 
/UF-4f^<5^T, ttftlslK^Hl 3 y $&&$&b -f 

m&frm&flr&'fZ (^s^i i 4) 0 ^^i--5<b, 

^ftcD<£'i># (H7 25:T^H l 3coiE^L) JtcQ^-^t::** 

(Bi'2#i) ^7r-f^*nriE«^ai i 8{d»*ft 

£4v ^t^^-t^V ^^u-f i i 9 tcS^£*x<5 0 
^JvC^^W 1 l 9(c^7F$n5o H4(^ 

[0 17 0] 
K29] 



-21- 




41 



tula t mm ; 


Bg(T) 


-0.825 


0.038 


-.0788 


0.051 


-0.751 


0.065 


C r 


L- 




t 


-0.074 


0.319 


-0.037 


0.329 


0.000 


0.330 


0.037 


0.338 


0.074 


0.328 






<r 


<r 


0.751 


0.151 


0.788 


0.145 


0.825 


0.135 



[0 17 1] £fc N mSMV&WLVr^WLX 0 4lt _ti£L 

[0172] t-it* msmiam^ski o4u, mjfi: 

77>f/VF-5 (il2#I) fd^T^/V-$tLT|alt# 
il 1 8^*tt*tu5 0 

[0 17 3] #cfc. ^HJgc7)^^2CO^t: 0 -^^:^g 
Kltt, ■f'RWLJS^f* 1 0 5til:fc5VvT\ ^t°^(D#l 

[0 17 4] TOIf^lOSli, Jb!Bfi£^m 

BS*tt*7 7>f/VF-5 (B12#I) iC^r^yW^ 

tbfc**©!!©***^^*^**, Ef#9i i 8 

fto^itjft <I8 7<d;Kc) icflKAffftB lottircoBI 

W\ *«»j»*j|S*7r>f^F-6 (Bi2*I) 
-r^w i i 9 tts. */c. ±fs<7)#y 

flMftB 1 Offl^cop^ (TI5^3 0f^i"rt^) (i > ^ 
5^^77fc$tiXr^^7 p W l l 9 



(22) #fH§ 2003-242199 
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[0 17 5] 
[$30] 



^I8S(mm) 


BICTm) 


-0.140 


0.2106 


-0.112 


0.2148 


-0.084 


0.2182 


-0.056 


0.2207 


-0.028 


0.2221 


0.000 


0.2228 


0.028 


0.2222 


0.056 


0.2208 


0.084 


0.2184 


0.112 


0.2152 


0.140 


0.2090 



[0 17 6] £^T\ ±IBS«fc<Z>»l|Bl^VNTRW 
Lfc<fc 3sK>T^3>f/HcA*Stb5«-?-dS«»IW* 

20 . ^y^l 1 6) e ^LT, «PIB*aa^»l 0 5 fit, JifH 
^S»*««Sr±IBtpW«L3lJtt*7r-f^F-6 (Ell 2 
0M) J-7r-Y/ULT«B*#©l 1 8{cfe^-T^o * 

[0177] mz^ tpm&m^wi losit ^ * 

/^»«4:. ±Km«!aiHr*7r>rA'F-2 (Bi2# 
JS) !C7r>fA'SixfcSKi«©Kii, ^^^y^ 
MCi tJMtfi t*o««(©»*i tit: lt. 

[0178] +Mto3®^ 105H, fbSLfc 

»*#J^^-^^±IB*S»S»««*ffa[^«:AL 

T^117) e ^ LT, (pRAS^S 10 511 
tillifiMm d Sr±tB*W*Q!a»*7 r A'F — 
7 (Hi 2 MR) Kl7T-f^Lre«#Jl!l 1 8KHMft 

^ 1 1 9K*^£ix5o ft*5, fill^fiMm d [C 

[0 17 9] (flHtoaffffi^ 1 1 6fi, K^CIhI 

<7)$£*:^^£, ^Jx.f^lH9tc^*f-^i6fBti^l 181: 

C K^ffift^teftLTV^S^^Sr^J^S (^75/ 
^1 18) o 0dX-tfH8{c^i-»ft|5JK^#|^5^^ 

50 - h 7 aoffiaA^at^^SftftLTV^^^SrW 
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ftfc'<-5T:/*fl»i:, ^*>ia«#J£i i8lcfEl&£ 
[0 18 0] ±E»«H»OV>fh^»tt© 

£\ s^^^^w 1 1 9^m^zti, a.— 

J£l 0 UciJ:9^tr-^K«-3£S«H^A*-*-S#W 

ITfS^JllI (^y^l 1 7) &T?*mQi&to 
[0 18 1] *LT, JilB««ClHlB«>V^ncQ«IMft©at 
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TOI^Sl0 5li, A**Sl 0 lfcA^Sttfc* 
fl= (IStt«) o<0»(g#Jgjg«»F s ±^b 
fc<fc o \ZL Iti/ctM^SiMm d M£<5 < Mm s 
8Ett#&l 1 8tdfEtg$^r^5=3>'^7-l'r^ 
^fHI«:icftAbT»l|tSrfTft5 0 tit, *P*3*Q«^ 

*<7V**;eS:) Cms £Si3M-<J: (^r^ll 

*77>f^F-7 (01 2 #JS) C77^ A^ttTfElt 
1 8\z.fefti£tiZ > kk fcfci, tV*:/W i i 9 

[0182] 
[»6] 



»1SX7 ^03 >^7-f7>XCms = 1 / (Mmsx (2XtcX F s) 2 ) 
Mm s : WMj^flMm d fcfflgWi^^Ka^llP^fc *><Z) 
Fs 



[0 18 3] t<Dm, ^—F—te, Xt°—Jj<DWi**$<D 
3t«K«l-A;fc-r5 (^7^12 0) o JrlE^SKReo 

[0 18 4] %5*tZ>k, 0 511 ±IB 

fl «*tfTIE*3 1 HHjE«*, &2*tjEflt 

[0 18 5] 
»31] 











1.1871 






343.3 


[mA] 




0.9 






0.7 




| : 







[0 18 6] H6«c^i-«ffilHlBSrW^^orRWrS 



--T% HI 6 iZTjk-r %tffiiB\&<D TZaij <bfE*££*lT^ 

So 

[0187] roj:5jcbT»bnfc«»««rffixuw 

W^S»*^r-f ^F- 7 (H12M fc^r-Oi'S 

>f 1 1 9(C^^$tt^ 0 

[0 18 8] ^--if-fl H6o4*fli|5iB^sgt 

«2 0^tr-*KW-3t«3fifllJc:A*r5. ^(^A^J^^ 

fcittt, ±iH*ra«iate*7r-r^F-7 di2# 

fig) {c^r-Y^SttriBttc^® l l s^ftjWSttSo 
[0189] ^C7)^ x *H«La^JS 105li; ±BE«i«! 

(DCR) Re(Dl^ * L e Offi <t x 

aiMisd^, JbfiE*ra«L3iJ!S*7T>r/wF-7 
fd^e-LT^r-f ^b, iatt*ai i8i:»»ts, 

50 [0 19 0] rcoj: TISS3 2tC^f <t3 
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t-s iM^mmm&y r 7 \^ mmm^c (d 

CR) ReOffi, -0-#??>XLe<D{^ ,^#^B 
1 COM, ^y^^^y^MmdcOfl nyfyf-Cm 
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[0191] 
[t32] 

w 




[0192] ^{d, ^t: o -^o#^^#^^^»-r 
*iu^ft^i o 6^c^ov^T, ±fa^r^Ms^^r 

[0193] «ffiiuK»«'#© io6u, ±m*r*mm 

[0 19 4] &tc s ^:^(D^2(0^t: 0 ^^:tf-^:g 
Kllfi, «flH0KKti-^|!:io6|c*3V^ x i7co 

[0195] m»#mmttm 107^ Jlro** 
6 u>^i 2 2) 0 z<Dmmz±y)^ rmms s\z 

1 1 9ic^^tb5 0 

[0196] 
[1*7] 

[0 19 7] 
[^33] 



20 



50 



40 





«H(mm) 


20.0 


0.089 


20.7 


0.089 


21.4 


0.089 


22,2 


0.089 


23.0 


0.089 






—h- 


9- 


17419.0 


0.000 


18031.0 


0.000 


18665.0 


0.000 


19321.0 


0.000 


20000.0 


0.000 



[0198] m»mHm*^mi 0 7^ ±m 

^SSfaottl^Itl &TIE<Z)gfc8(;ift;AU ^ 
Ufy^US) 0 o£ «9 N ^fcr°— #<o>( >-fc 0 — 

/1"F-10 (012#») ^tt«>e>*tTE«#jai 1 8 

\z&mztiz> 0 *fc. ±is-r ^t:°— y>-xm&%c%f&<D 
mi 5 K^-tm^x-jf? 7<t£tiX7*^ ^ 

l"f 1 1 9tC^$tL^ 0 
[0199] 
[ft 8] 

-f >tf— ^>X^?S^H4Z =E/ I 

[0 2 0 0] 
K34] 



JlfcBKHz) 




20.0 


7.682 


20.7 


7.682 


21.4 


7.682 


22.2 


i 7.683 


23.0 


7.683 


/ 




? 


H 


17419.0 


10.163 


18031.0 


10.244 


18665.0 


10.322 


19321.0 


10.395 


20000.0 


10.466 
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[0201] s e>u: N m»9kmm^& io7it ■ 

[0202] mmc s mfsmwrnM^at io7it n 
6 Ki^-rsMBiai&o rza2j *Ea$§;h/ci^»#<o^ ;o 

»^*«BE«[«r«ltt»*«c#"C, ±ia^*»«>b-nfc* 

#a t-*3 w- s ignfiirs t i- s VEjq 

+££#5 (^T^r/l 2 4) 0 
[0 2 0 3] «n&«WKMBACWIBO*£Entt«M* 

*JEMtt«M*tt^K*tt*», TI2^ 3 5 {c^k-r «t 5 

fc, ««»fc#EEfcdS#«**SiJ^KgiJSnT#bix 20 

lf^7 7t^tf^yW 1 1 9 {Ci&^^tl 

mm<Dx e-* Rw-^fiasa^ <t o tru- £ ns ^ 

[0 2 0 4] 
[*3 5] 





^ff(dB) 


20.0 


0.010 


20.7 


0.119 


21.4 


0.236 


22.2 


0.582 


23.0 


1.180 




/ 


5- 


> 


17419.0 


56.072 


18031.0 


56.684 


18665.0 


57.267 


i 19321.0 


57.569 


20000.0 


57.555 



[0205] m^, *nm<DMffii 2 <d* tr— #r»«« 

1 0 7lcJ:or#6*tfc*JMI*«r««L 40 
[0 2 0 6] * 1 0 8 tt, 5feT> ± 

offitt, ;*hf— *Wtt7r>f^F- 1 2 (H12#B8) 
MX#&;ft/CEtt*»i 1 8^»jW*H5o Sfefc* ^ 
tr-*»ttfHI£^« l 0 8 te, _hlB**fi«ofi^3f£ 
OUtftJOL-caHIjMStrJIEffl+S (^7^12 
6) „ ^C0fiffi*»Oi»»*S*t>, _hlB^t°-^#^^ 50 
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2^lR*fenTfBtSSt^ai 1 8tCfe^^n 

So 

[0 2 0 7] *t°-;fr#teft3?#l8:i 0 8(1, ± 
iE^JE^r-Y^F- 1 1 (0 1 2#Jft) iCite£>P>;ft,T<^ 

JEE) ir-rs (^7^1 27) 0 *r<D»e>jh,fcSPL 
fcfc. ±ia^tf— ^Wtt^rW^F- l 2Kifca&fcjh/rE 
**ai 1 8fc*Mrt£*L* 0 
[0 2 0 8] $ btC, * tT— 10814, 

±fsz-f ^tr— ^y^77>f/^F- i o (Bi2#i) 
(a«ft«) ^A^-rs^m (77^101) 

is^tAAtfctftMMSKFs (SUM) l-*3 

s) 0 ixfcQfcri. ±e^tr— *<«*7r^/^ 

f~ i 2fcitxi?)p>ttTia«#ai i 8^*Mrt$tts 0 r 

0>J: 3KQtt£E1*^&l 

ttfUt^Rl 0 8te*fc°-##te^ll£^Tir3o 
[0209] 5i"6^r, *J»ffffi¥ll:l 1 7*4, _bfE 

^MftttJUfSl 0 8|Cj:otllbtlfcSPL 
(*J0E) ^ JbfS^f^ (S«ft«R) Optbcog^SPL 

^129) o £fc, ftKfHB^ftl 1 7te N ±15* 
*«Ftt»Ht*ai o 8lcj:o-c#fettfe**««Rt«K 

WiTf* (^7^1 2 9) 0 HttLb^M^ttJRtt^W 
1 1 9MS^£*t5o 
[0 2 10] *:<DKI, JiE#ift)lttJlfcjP±Efttt (B* 

1 1 9«/T$tl5 (-X^^Z/l 3 0) o ^(DWtS, # 

^ /\'&nflr'tz>tc*b<D&m : &mk*, sft-kEA^f* 

7^104) (CM 0 , tfJ^S#a 10 3 ^SStoSSrf? 

cOJKJItlc.toTWfettfcSPL (*JBE«[) *sjt|BB«S 
PL (B«#EE) J:»J«v^«re*>ofc»#^ fiiib^coW 

0 4) 0 icM5 0 *fc«*.rt±E©J»i|CfcJ:or»?>ix 
fc«MKO**tt«KtJW«**K:X<5v^TK« -5 * t° 



50 
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49 

[0 2 HI *LT, ±IB#»JM**^J:|S*# (lg 
tt«) *»IJBLTV>«fcv^5Wfi3l***#fenfc»*, 
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50 



SPL^i9<Pfrtt ois2(Pifl^ 



^srft&mu tie* 3 6(c^t-ai^-r-<^is:fff±^» 
rtor-^^iRfn±«afi LT^y >vrv hztiz 

Ur^/Zl 31) 0 
[0 2 12] 

r*3 6] 

la-g- i -me i fit 



SPL 




si: 



dD 



Sd 



Re 



Hz 



Hz 



dB 



m~2 



Bi 



Mmd 



Cms 



Rms 



Hz 



Tm 



m/N 



1000 



1500 



10800 



0.2 



0.32 



0.36 



0.24 



27.00 



385.00 



35.00 



0.07 



0.02 



0.01 



0.01 



2.08 



10.00 



2.68 



[0 2 13] _Li£LfcJ;5fc:, *!«fe£>?gj!B 2 CD* 
iflfeSfc!?, Bf*<0*fl= (B«ft«) ^^Si-6^fc: 0 - 

[0214] 4*5, ±3*L.^ni6^«B2-e(±, mm^ 

1 8P^co^MlHl^^r-r/^F-8 (IEI1 2#BB) t£ 
ff^l£ 1 0 6 ta, i6 t-^i"^i5lHl^(c:o^T0f^^i» 

[0 2 15] ±^L^*jfec0^2T^i, 

^^m-^ssMco^^sfF«^i 1 6*s, m^mm 

RfHNftl 0 4jCJ:or#.6^fca«|HllS©#«flrfl!>« 

±lB*IW*&affMlfi#»i 1 ttftlallSRVf-^R 1 0 
4 ^ J: o T# f)^c/^ ^ 7 y Rfff 



6£ LTt)J;V\ 

[0 2 16] ±JfiLfc*JK©JBI62-Ctt, a^f* 

= >f^SrRlf"*-Sfc«)^*»]K«ra«i-s^|H (x^ 
^10 4) 2iO«5ClHlK«rRW-i-5^i«)^5l*«S: 

iB«t#R 118 ^ia«^ttrv>^* i3 s mi 4^ 

^15, il9, &t**2 O^tl^tHDteitylD^-rM* 
30 <DMVU&&m$l-fZ> t Lfc 0 £C^T\ if— ii, Jb 
IEO* 13, $14 N Jl5, *19, RXim 2 0 

[0217] ±3eufc«*o»»2-ewt, mt>7 

t-T^F- l 3 0rt»*SRtl-ti:«*£ ttyy yhr^ 

h^n^>^Lfc^ N ffiSJg||77>f/l'F-l^P)^^ 
ttt&feyr^ S^F-l 2^<D|5«#©1 1 8l£»j|ft£;ft, 

40 [02i8]tt ±3*LfcJIJ(t©»llB2fc*$»t<5«* 
iHlKRtf^l 0 4&Of/X«*«|slKRW-^Rl 0 6 

[0 2 19] *fc, ±3*L*:jtl6©*llBl2ltK2THc, 
fi»«^Sr^4< £ fc°— #£Rff-f 

te-cs>5 0 e-rafc, f-^tf^g^g 



-26- 




[0 2 2 0] J:3*L3tJlifeO?gffil&t^2JC*5^ 
[0 2 2 1] _h^L/cHffiC0^ffil^t/2^^tt 

[0 2 2 2] 20 

[0223] ^fc, *&w<Dx\?—*m&3cmms&m 

tc x tf-# SrRtH" 5 £ j&s pj^ t * 5 o 
[^®^®^a^] 

[mi] ^pj<7)^^^i^^(t^^fc: o -^is:ffs: 
[0 2] **womfi<ojgffii {c^ott^^e°-^iS:m-5: 
[El 3] *^0Jco^(D^l(c:4ott^^t: o -^^:ff^: 

[in 5] *mw<DMM<DBm^&tfZ)tf4x^'(Mcm 

[HI 6] **W<^^lf6^IBJc43itS^tf— 

im7) *t°-zi(nmmm 

[0 8] K«lBlK(0«««r9i-B 

d^^JKfi-s^^co^— *£tjW-0 
[0 10] **WO|ll(|(DJKJB2te:*3*tS^fc: 0 -^8S:t»- 

[Sill] ^^c?D^|fe(D^ffi2^^^^^t: 0 -^^:m- 

[0 121 ^BJ^^Sfe0^2tCjo(-t-6^t: 0 --^^:ff 

^sasa^ff* 5 %m<owm*7F~rm so 
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[013] *»WO*«^»1B2ic*5ltS»«lHlllSS:« 
[014] ^^CDHffiC0^li2^*5*t5^b: o -^(0M 
[0 15] *^^CD^J6(D^ffi2JC*5^6^e— 
[0 16] *«W<oHJ6<D^ffi2(cfe^5^e— ^©f 

[^#60Si^] 

1 A**a 
l 1 iittf^a 
1 2 ^«#a 

1 3 a«^a 

2 at*^a 

2 1 tgsussiff^a 

2 2 =>f/U»J|[#« 

2 3 msm&m&^fk 
2 4 ^m^gc^a 
2 5 ti^w^m 

2 6 ^3»fi»«ffi«8i3t^a 
2 7 RAMIF^a 

2 8 3t»*«*^a 

2 9 vtf-^v^st3»#a 

3 0 «ffi|s]&i8«^a 
3 1 

3 W 

4 fEtt^a 

5 wjt^a 

5 1 »««^a 

5 2 KftmMttHJE^a 

5 3 m»mj£^& 

6 y"—*YE$L^m 

6 1 «****J|[ffl^— ^fp**« 

e 2 ajMiya^— *ftw*a 

1 0 1 A^a 

1 0 2 n*jNmi-*¥a 

10 3 Hff^S^a 

1 0 4 msmvoBOk^WL 
105 tnfei^i 

10 6 SffiffilHlKKtH^a 

1 0 7 nttftWttM-ME#a 

108 *t o ~##tt§fii^a 

109 awj^wms^a 

115 ffiMaffiE^a 

1 1 6 ^m^mwm^m 

1 1 7 *^s*^a 

1 1 s Rtt^a 

119 y^-Y ^^U-f 
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